In this paper, the validity of the Wagner's law is investigated in tenth selected Sub-Saharan African countries, namely Botswana, Equatorial Guinea, Mauritania, Nigeria, South Africa, Sierra Leone, Tanzania, Ethiopia, Madagascar, and DR Congo. Five variants of the Wagner's law were tested for the period 2005-2014, using panel econometric approaches encompassing cointegration and causality. The study found a long run relationship between the public expenditure and the various explanatory variables used as proxies of income. The long-run causality tests indicate that there is bidirectional causality between expenditure and income in all models with the exemption of the Gupta model. It is concluded that for Sub-Saharan Africa, both the Wagner's law the Keynesian hypothesis tend to be valid under the period of investigation.
Introduction
The role that government ought to play in the life of an economy is one of the most debated issues in the economic literature. The size of public expenditure has expanded for most of the developed and developing world in the last one century, leading to renewed interest in what the optimal size of government might. Several theories have consequently been propounded to explain the relationship between growth and public expenditure. Many models and frameworks have resulted in the quest for an adequate and sufficient explanation on the growth-expenditure nexus.
Several reasons account for this interest. In the first place, the size and the composition of government spending is influenced by a multiplicity of factors with dimensions in the political, institutional and macroeconomic spectrum. Second, because of the imperatives of subjecting the economy to controls arising from endogenous and exogenous shocks, it has become necessary for many governments to use spending as a mechanism for achieving economic stability and macroeconomic management.
Third and very importantly, there are policy implications on the relationship between government expenditure and economic growth, considering that empirical investigations have largely proceeded from two dominant viewpoints, namely the Wagner's law and the Keynesian hypothesis. To this end, the validity of these contrasting views have been tested using different and alternative frameworks in both time series and cross sectional data (Courakis et al., 1993) . Peacock and Wiseman (1961) , in a classic paper, attributed the growing interest in the associated problems of economic dynamics and economic growth as reasons which stimulated interest in public expenditures. They inquired: what is the relationship between the time evolution of public expenditures and of other magnitudes of economic interest? Wagner's law and Keynesian theory aimed at establishing generalizations about government expenditures by direct inference from historical evidence or using postulates about the logic of choice. Public expenditure or public spending is a major component whenever strategies for stimulating economic growth and development are discussed.
It is important to examine what impact public expenditure has on economic growth in sub-Saharan Africa. Since the mid-1990s, Sub-Saharan Africa began for the first time to grow at about the same rate as the rest of the world. In 2012, according to the International Monetary Fund (IMF, 2013) , growth remained strong in the region with regional GDP rates increasing in most countries (excluding Nigeria and South Africa). For 2013 to 2014, the IMF projected a 5½ percent moderate broad-based acceleration in growth for the sub region. It is pertinent to inquire the source and nature of the growth experienced in the period. In other words, what is responsible for this recent growth? Is it the size of the public sector (government spending) in these countries?
From the foregoing, the objective of the paper is to examine the validity of Wagner's law in Sub-Saharan Africa. The paper is divided into five sections. Following the introduction, section 2 is on literature and theoretical issues. Methodology is covered in section 3. The empirical results of the study are presented and discussed in section 5. The paper is concluded in section 5.
Literature Review
The relationship between government spending and national income has been investigated in two different ways in two major areas of economic analysis, i.e. public economics and macroeconomics (Demirbas, 1999) . In the case of public economics, majority of the studies support the view that public expenditure spending is caused mainly by increased economic growth (Wagner's hypothesis) . On the other hand, most investigations in macroeconomics suggest that economic growth is influenced by public expenditure (Keynesian hypothesis).
A large number of studies have explored the effects of public expenditure on economic growth with the empirical literature yielding conflicting results. Katrakilidis and Tsaliki (2009) to 2007 for exploring the causality between an increase in health care expenditure and economic growth. The empirical procedure is divided into two parts. The first is the panel regression analysis and the second is the quantile regression analysis. The estimation of the panel regression reveals that, expenditure growth stimulates economic growth; however, economic growth reduces expenditure growth. With regard to the estimation of quantile regression, when economic growth is quantile, in countries with low level of growth, the influence of expenditure growth on economic growth is different. In countries with medium and high levels of economic growth, the influence of expenditure growth on economic growth is positive; when health care expenditure growth is quantile, the influence of economic growth on expenditure growth indicates a higher difference.
Moreover, Wahab (2011) investigated the effects of aggregate and disaggregate government spending variables on output growth. Both cross-section and panel regression estimations were conducted using a model that accommodates asymmetric adjustments of output growth to changes in growth of government spending. He found that aggregate government spending appears to have positive output growth effects particularly in periods of below-trend growth. The government sector's productivity appears to be higher than non-government sector's productivity when spending growth is below-trend growth and only for the non-OECD (Organisation for Economic Cooperation and Development) countries. No differences in sectoral productivities are detected for OECD countries. The author observed that government consumption spending has no significant output growth effects, but government investment spending had positive output growth effects particularly when its growth falls below its trend-growth; this favourable effect turns negative when government investment spending growth exceeds its trend-growth. It should be recalled that Wu and Lin (2012) Point estimates of long-run elasticities are somewhat larger but still smaller than unity. They found that investment component of government spending is found to be more elastic than the consumption component, whereas elasticity differences between rich and poor countries are insignificant.
It should be noted that Mihaiu and Opreana (2013) Furthermore, on components of public expenditure and its influence on growth, Chen et al.
(2014) applied a two-step GMM to re-examine the causality between defence expenditure and growth for 137 countries. Their findings indicate that in the lower-middle-and high-income countries a short-run causality running from defence burden to growth was evident and that of the low income countries, while bidirectional short-run causality is found in Asia, Europe, Latin
America & the Caribbean and the Middle East and North Africa. No causality was found in upper-middle-income, European and Central Asian and Sub-Saharan African countries.
In this note Bayrak and Esen (2014) found both short-and long-run relationship between public expenditures and economic growth, using data on 27 OECD economies between the years 1995 and 2012. In this respect, Afonso and Jalles (2014) In a study on Palestine, Abu-Eideh (2015) found a long-run relationship between public expenditure and GDP growth. In addition and using the Granger causality framework, both public expenditure and GDP were found to have a feedback relationship. Wagner's Law was thus validated for Palestine as both public expenditure and GDP were found to grow substantially.
Additionally, Masan (2015) investigated the relationship between GDP and total as well as Likewise, Magazzino et al. (2015) studied the relationship between real GDP and GGE, total current expenditure and investment expenditure for 27 EU member countries, using annual data for the period 1980-2013. The empirical results suggest that there is a long-run relationship among the variables. The results of the Granger causality tests were however mixed, and the authors concluded that the relationship between the three items of government expenditure and national income used in the study appear to be more Wagnerian than Keynesian.
Further, Keho (2015) examined the causal relationship between government expenditure and economic growth and tested the validity of Wagner's Law for tenth African countries. Using the Granger causality tests in the frequency domain which allows short, medium and long run causality to be distinguished, the results indicate that Wagner's law holds for Cameroon only in the medium term, for Ghana in the short, medium and long terms and for Nigeria in the long-run.
The opposite results were found for Gabon and Senegal in the short, medium and long run, and for South Africa in the medium and short run. For Burkina Faso, bidirectional causality was found between government expenditure and income over the short, medium and long run.
Besides, Ahmad and Suleiman (2015) 
Methodology
This section demonstrates the data sources and model and estimation procedures employed in this study as followings.
Sources of Data
The data used are annual comprising real gross domestic product per capita, nominal gross domestic product, real government expenditure and nominal government expenditure per capita.
The study covers a period of 2005 to 2014. Ten countries were selected in Sub-Saharan Africa and studied. The data are from the World Development Indicators (World Bank, 2014) , and the World Economic Outlook (IMF, 2014).
Model Specification and Estimation Procedures
We investigate the validity of the Wagner's law in Sub-Saharan Africa on five versions in the literature, namely the Peacock-Wiseman (1961) , Gupta (1967) , Goffman (1968 ), Musgrave (1969 , and the Mann (1980) versions respectively. These models are specified as follows:
where GE is the log of real government expenditures, P is log of population, (GE/GDP) is the log of the share of government spending in total output, GDP/P is the log of the per capita real output, GE/P is the log of the per capita real government expenditures, GDP is the log of real GDP.
The literature on public expenditure and growth is largely of an empirical nature and the link between public expenditure and economic growth remains an empirical question. Being aware of this lack of clear theoretical predictions, in this thesis we turn to the data on the sub-Saharan African countries bearing in mind the findings of the past studies and the research gaps identified.
Important changes have occurred in the last three decades on the methods of estimating economic relationships and modelling. The Ordinary Least Squares (OLS) method, which is the standard regression model, is based on the assumption that the stochastic properties of the variables are stationary or time-invariant. The implication therefore of using non-stationary variables in modelling using OLS framework leads to misleading inferences (Glynn et al., 2007) .When variables are non-stationary, estimating long-run relationship is based on the method of cointegration. However, before cointegration relationship is established, it is necessary to conduct tests of unit root.
The stability properties of the variables used in the thesis were first examined in order to determine their order of integration. This is important as it helps determine the appropriate econometric framework to be adopted for analysis, and helping to avoid the spurious regression phenomenon. It needs to be noted that testing for unit roots in time series studies has become an integral part of econometric studies, while in the case of panel data, it is relatively recent.
Six panel unit root tests were considered in the thesis. These are the Levin, Lin, and Chu (2002) , Breitung (2000) , Hadri (2000) , Im, Pesaran and Shin (2003) , Fisher ADF, and Fisher PP (Maddala & Wu, 1999; Choi, 2001) . Thus the unit root tests are subdivided into two, i.e. those with a common or homogenous unit root process and those with processes that are heterogeneous. The need for the two type tests is in keeping with the empirical necessity of investigating the countries in SSA as either homogenous due to their common history of colonialism and similar economic structures; or heterogeneous in terms of different levels of national income. While the first three are tests with common unit root process (homogeneous), the latter three relate to individual unit root process (heterogeneous) in the series.
The test for cointegration logically follows that of unit root. To determine the existence or otherwise of a cointegrating relationship in the series used for investigation, the methodology proposed by Pedroni (1999) and Kao (1999) was utilized. Pedroni (1999) employed four panel statistics and three group panel statistics to test the null hypothesis of no cointegration against the alternative hypothesis of cointegration. In the former case of panel statistics, the first-order autoregressive term is assumed to be the same across all the cross sections, while in the case of group panel statistics, the parameter is allowed to vary over the cross sections. Pedroni's (1999) test allows for considerable heterogeneity, and considers the following type of specification:
where y it and X it are time series panel of observations for members i=1…,N over time periods denoted a t = 1,…,T. In addition, X it is an m-dimensional column vector for each member i and P t is an m-dimensional column vector for each member i in the panel. The variables y it and X it are assumed to have a unit root or integrated of order 1 for each member i of the panel.
Important in the test is that the possibility of member specific fixed effects and deterministic trends are allowed in the parameters i  and i  . The cointegrating vectors may be heterogeneous across members of the panel as the slope coefficient i  can vary individually.
The DF-type test is computed from the fixed effects residuals in the following specification:
The ADF-type tests can be calculated from the fixed effects residuals given as follows:
Two categories of Pedroni's tests can be identified. The first category relates to what is referred to as within dimension, involving averaging test statistics for cointegration in the time series across cross-section. In the second category referred to as between dimension, the averaging is implemented in pieces. However, both categories have similar basic approach in that the hypothesized cointegration relationship is initially estimated separately for each series of the panel and the resulting residuals are pooled when testing for the null of no cointegration.
Pooling the residuals in the second step will follow different patterns among the various statistics, which are defined as follows:
Panel variance ratio statistic: Panel t-statistic: 
From the above statistic, the following are defined: 
Two tests of cointegration in panel were devised by Kao (1999) . It starts by considering the panel regression model of the form:
where the variables y it and x it have a unit root or I(1) and noncointegrated. For e t as a test for the null of no cointegration, Kao (1999) proposed DF and ADF-type unit root tests, with the DFtype tests computed from the fixed effects residuals:
Using OLS, p and t can be computed with the following specifications:
The four type DF tests are given by: It needs to be noted that while the DF p and DF t are constructed on the basis of the strong exogeneity of the regressors and disturbance terms for the cointegration, the DF* p and DF* t on the other hand, are with endogenous relationship between regressors and error terms.
The ADF test is based on the following specification:
The ADF test statistics can be derived from:
where t ADF is the t-statistic of p in equation (3i) When evidence of cointegration was found, the next stage in the analysis was to investigate the short-run and long-run causality between public expenditure and gross domestic product through the Error Correction Model (ECM). It needs to be pointed out however that Granger causality tests are applicable regardless of the orders of integration of the underlying variables.
However, in implementing the Granger causality test in the presence of a long-run relationship, it is essential to include a lagged error correction term within the error correction model in order to capture the short-run deviations of the series from their long-run relationship (Narayan & Smyth, 2004) .
The ECM specifications of the variables used in the paper are presented in two endogenous variables, i.e. government expenditure and gross domestic product as follows:
The intercept terms are denoted by γ 1 …γ 2 while the disturbance terms are denoted by ε 1it ,…ε 2it . Note that both government expenditure (GE) and gross domestic product (GDP) are presented according to their definitions in the various versions of Wagner's law as captured in equations 1a through 1e.
It is imperative to select the appropriate lag-length in the ECM. This is because the size of the test is adversely affected when selecting too few lags, while the power of the test is reduced when too many lags are used, thereby truncating the degree of freedom (Banerjee et al., 1993) . There are several lag length selection criteria in the literature such as the Final prediction error, Akaike information criterion (AIC), Schwarz information criterion (SC), and Hannan-Quinn information criterion (HQ).
The likelihood ratio (LR) test and the Akaike Information Criterion (AIC) are quite popular in empirical research. A major advantage of the use of the LR test is that it facilitates cross-equation restrictions to test shorter lags versus longer lags. AIC is relatively better than say the Schwartz Bayesian Criterion (SBC) when selecting lags for models that the true data generating process is one of long lags (Ozcicek & McMillin, 1999) . Consequently, the optimal lag length employed in the study was based on AIC and LR.
There are two sources of causation in an ECM framework i.e. one originating from the ECM term and the other from the lagged dynamic terms. Consequently, two causality tests was carried out, i.e. the short-run Granger non-causality test and the long-run causality. All the causality tests will be executed through the Wald test. To test for long-run non-causality, the null hypothesis that the coefficient of ECM t-1 is zero is tested in each of the equations (3.40) through (3.41), to determine whether the variables on the right-hand side Granger-cause the variable on the left-hand side.
Results
This section interprets the results generated from the aforementioned data and models to empirically tell the tale of the countries under study.
Cointegration Test Results
We present the results of the tests for cointegration in Table 1 . Results of the unit root tests indicate that the series used are integrated of order 1. They are not presented for reason of space. The overwhelming empirical evidence therefore is that there exists a long-run equilibrium relationship between government expenditure and economic growth in a panel of setting for the 10 selected countries in Sub-Saharan Africa.
For robustness, the ten selected countries used in the study were divided into two group namely higher and lower income groups respectively in line with World Bank income classification. Countries in the higher income group are Botswana, Equatorial Guinea, Mauritius, Nigeria and South Africa; while in the lower income countries encompass Sierra Leone, Tanzania, Ethiopia, Madagascar and DR Congo. Cointegration tests were consequently applied to each group. The results of the cointegration tests for each of the two groups of countries are presented in Appendices 1 and 2 and are not discussed to conserve space. However, the results are conclusive of a long run equilibrium relationship between public expenditure and income across the countries studied.
Causality Test Results
The long-run causality test results in respect of all the selected countries used in the investigation are presented in 2. Because causality tests are sensitive to lag length, we first fit a vector autoregressive (VAR) regression for each of the models and tested for the optimal lags. The results of the lag length selection criteria are presented in the Appendix 1. In the Gupta version, causality flows for expenditure to income, supporting the Keynesian assertion of the significance of government expenditure in economic growth. On the whole, the conclusion that can be reached is that in Sub-Saharan Africa, both the Wagner's law and the Keynesian hypothesis tend to be valid.
Conclusion And Implications
This paper empirically analyses public expenditure and economic growth, with emphasis on 10 th (tenth) selected countries in sub-Saharan Africa. Using five acknowledged models in the empirical literature, we tested for cointegration and causality, having first established the order of integration of the variables employed. These models follow the framework of Peacock-Wiseman (1961) , Gupta (1967) , Goffman (1968) , Musgrave (1969) and Mann (1980) .
The study found a long run relationship between the public expenditure and the various explanatory variables used as proxies of income in line with the variant of real income used in the models. 
